Plasmodium falciparum signal peptidase is regulated by phosphorylation and required for intra-erythrocytic growth.
The human malaria parasite Plasmodium falciparum exports a variety of its proteins through its endoplasmic reticulum (ER) based secretory pathway in order to survive in the host erythrocyte. Signal peptidases are membrane-bound endopeptidases and have an important role in the transport and maturation of these parasite proteins. Prokaryotic signal peptidases are indispensable enzymes required for the removal of N-terminal signal peptide from the secretory proteins. Eukaryotic signal peptidases exist as multimeric protein complex in the ER and the catalytic subunit of this complex catalyzes removal of the N-terminal signal peptide from preproteins. All the signal peptidases contain five regions of high-sequence similarity referred to as boxes A-E. Here we report characterization of the catalytic subunit of signal peptidase complex (SPC) from P. falciparum. This protein designated as PfSP21 shows homology with the similar subunit from other sources and contains all the conserved boxes A-E. PfSP21 is able to cleave the peptide substrate containing the signal peptidase cleavage site. PfSP21 is phosphorylated by protein kinase C and its enzyme activity was upregulated after this phosphorylation. Immunofluorescence assay studies revealed that PfSP21 is localized in the ER of P. falciparum. PfSP21 dsRNA specifically inhibits the growth of P. falciparum in culture and this inhibition is most likely due to the decrease in the amount of endogenous PfSP21 protein. These studies demonstrate the characterization of a functional subunit of SPC from P. falciparum and should make an important contribution in our better understanding of the complex process of protein translocation in the parasite.